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SECTI ON 15732

PACKAGED Al R- CONDI TI ONI NG UNI TS
03/ 03
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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers packaged-air conditioning units.

Drawi ngs or schedul e shall show cooling and
dehunidification requirenents, capacity, nounting
details, power connections, etc.

Heati ng provisions are not included.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 210/ 240 (1994) Unitary Air-Conditioning and
Ai r-Source Heat Punp Equi pnent

ARl 340/ 360 (1993) Commercial and Industrial Unitary
Ai r-Conditioni ng Equi pmrent and Heat Punp
Equi pnent

ARl 450 (1999) Water-Cool ed Refri gerant

Condensers, Renote Type
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AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATI ON ( ABMR)

ABMNA 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ABMA 9 (1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

AMVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52.1 (1992) Gravinetric and Dust Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter

ASHRAE 90. 1 (1999) Energy Conservation in New Buil ding
Desi gn

ASME | NTERNATI ONAL ( ASME)

ASME BPVC SEC VI D1 (1995) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1
- Basi c Coverage

U S. DEPARTMENT OF ENERGY ( DOE)

DCE CE-3 (2001) How to Buy an Energy-Efficient
Commercial Unitary Air Conditioner

DCE RA-1 (2000) How to Buy an Energy-Efficient Room
Air Conditioner

.2 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

The followi ng shall be submitted in accordance with Section 01330 Subnittal
Procedures in sufficient detail to show full conpliance with the
speci fication:

SD- 03 Product Data

Equi pnent and Performance Data shall be subnmitted for packaged
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air-conditioning units in accordance with paragraph entitled,
"General Requirenents," of this section.

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Ai r-Conditioning Systens
Conpr essor

Cool i ng Coi l

Fans

Controls

Casi ng

Filters

Condenser

Vi bration Isolation

SD- 02 Shop Drawi ngs

Fabrication drawi ngs shall be submitted for the following itens
consisting of fabrication and assenbly details to be perforned in
the factory.

Packaged Unit
Conpr essor
Cool i ng Coi l
Control s

Casi ng
Condenser

Installation Drawi ngs shall be subnitted for packaged
air-conditioning units in accordance with paragraph entitled,
"Installation," of this section.

SD-07 Certificates

Li sting of Product Installations shall be submtted for packaged
air-conditioning units in accordance with paragraph entitled,
"Installation," of this section.

SD- 10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operation and Mii ntenance," of this
section.

1.3 GENERAL REQUI REMENTS

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: If Section 15003 GENERAL MECHANI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
deleted. [If Section 15072 VI BRATI ON | SOLATI ON FOR
Al R CONDI TI ONI NG EQUI PMENT is not included in the
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proj ect specification, applicable requirenents
t heref rom shoul d be inserted and the second
par agr aph del et ed.
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[ Section 15003 GENERAL NMECHANI CAL PROVI SI ONS applies to work specified in
this section.]

[ Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT appl i es
to work specified in this section.]

Equi pnrent and Performance Data shall be submitted for packaged
air-conditioning units consisting of use |ife, power ratings, capacity
ranges, face area classifications, and rotational velocities.

PART 2 PRODUCTS

2.1 MANUFACTURED UNI TS

2.1.1 W ndow Type, Packaged, Self-Contained (WAC)

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Unit sizes to 23,000 British thermal units
(Btu) 6740 watt per hour

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Packaged unit shall be a wi ndowtype, self-contai ned assenbl age t hat

i ncl udes hernetic conpressor, fan(s), notor drives, coils and controls for
fully automatic operation, interconponent piping and wiring, totally

encl osed weat her proof casing, and frame nounting ready for power connection

Units shall use a non-chl orofl uorocarbon (CFC) refrigerant and be shi pped
with a refrigerant hol di ng charge.

Unit shall be wi ndow type through wall

Unit shall be Underwiters Laboratories (UL) listed.

Rating shall be at unit maxi mum speed.

Controls shall be located [on front face of unit] [with renpte thernostat
with on/off/fan selector] [at a renpte panel]. Conditioned-air circulating
fan control shall be [two] [three]-speed [gradually adjustable]

[solid-state].

Unit shall have provisions for admtting controlled anounts of outside air
as makeup and for exhausting internal air

Units shall have efficiencies in accordance with the recommended | evel s
specified in DOE RA-1 and ASHRAE 90. 1.

Evaporator fan shall be centrifugal type with | ] type bl ades.

Condenser fan shall be [centrifugal] [propeller] type.
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2.

Evapor at or and condenser fans shall be driven by [a comDbn nmotor with
doubl e shaft] [individual notors].

Evaporator coil shall be nonferrous construction with | ] [al um numn
[copper] plate fins per inch mllinmeter, nechanically bonded to staggered
[al um nun] [copper] tubing | ] inch mllineter in dianeter

Condenser coil shall be nonferrous construction with | ] [al um numn
[copper] plate fins per inch, mllinmeter, mechanically bonded to staggered
[al um nun] [copper] tubing | ] inch mllineter in dianeter

Unit shall have an internally nmounted [reusable] [throwaway] filter
m ni mum [ ] inch(es) millineter thick with mninumface area of | ]
square [inches] [feet] mllinmeter.

Qutlet grilles shall be constructed to pernit adjustable horizontal and
vertical flow

1.2 Consol e- Type, Packaged, Sel f-Contai ned (CAC

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Referenced standard pernits actual capacity
of furnished unit to be 95 percent of naneplate
capacity and the power input to be 105 percent of
rated input.

Unit sizes 20,000 to 120,000 Btu 5861 to 35168 watts
per hour.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Packaged unit shall be self-contained, floor-nounted assenbl age t hat

i ncl udes conpressors, fans, notor(s), drives, coils, water-cool ed
condenser, air filters, controls for fully automatic operation

i nt erconponent piping and wiring, and a single casing suitable for
exposed-to-view office | ocations ready for field term nal connections.

Units shall use a non-cfc refrigerant and be shipped with a refrigerant
hol di ng- char ge.

Unit shall be [ARI dassification RCU WCB, evaporator/blower unit, and
renote air-cool ed condensing unit with capacities ranging from/[20,000 to
120,000 British thermal units 5860 to 35170 watts]] [ Evaporator/blower unit
with plenum nodified to be self-contained, conformng to ARl 210/ 240].

Units shall have efficiencies in accordance with the recommended | evel s
specified in DOE CE-3.

[ Room sensi bl e cooling effect requirenments of ARl 210/240 shall be 70
percent. ]

Rating shall be at unit maxi mum speed.

Conditioned-air circulating fans shall be centrifugal type with [ ]

SECTI ON 15732 Page 6



2.

type bl ades.

Evaporator coil shall be nonferrous construction with | ] [al um numn
[copper] plate fins per inch mllineter nmechanically bonded to [al um nunj
[ copper] tubing | ] inch mllineter in dianeter

Condenser shall be water-cooled type and shall be contained within the
encl osure.

Qutlet grilles shall be constructed to pernit adjustable horizontal and
vertical flow

[Unit shall be fitted with autonatic cooling-water control valves.]

1.3 Renmpt e- Split-Type, Packaged, Self-Contained (RSAC

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Heating provisions are not included. Air-and
wat er - cool ed condensers are included.

Ref erenced standard pernmits actual capacity of
furnished unit to be 95 percent of identification
pl ate capacity and a power input 105 percent of
rated input.

Type | unit range 20,000 to 120,000 Btu/hr 5860 to
35170 watts; Type Il unit range 35,000 to 180, 000
Btu/ hr 10260 to 52755 watt/hr; Type Ill unit range
31,000 to 240,000 Btu/hr 9085 to 70340 watt/hr.
Style A units are console type with plenum Style B
uni ts have duct connections.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Air-conditioner shall consist of matched assenblies. Packaged unit shal
be provided conplete with frame and encl osure, interconnecting piping and
Wi ring, necessary controls and safety devices, and operating charge of oil
Unit shall be ready for full-capacity operation after renmoval of shipping
protection, connection to renote conpressor/condenser or condenser
chargi ng, and connection to utilities. Systemshall be conpletely charged
inthe field. Refrigerant shall be R-22. Units shall be shipped with a
refrigerant hol di ng-charge.

[Unit shall be ARI dassification RCU- A-CB, ARl 210/240, evaporator/ bl ower
unit and renote air-cool ed condenser and conpressor, with capacities
rangi ng from 20,000 to 120,000 Btu 5860 to 35170 watt per hour.]

[Unit shall be RCU-WCB, ARl 210/240 ARl 340/ 360, evaporator/blower unit
and renote water-cool ed condenser and conpressor, with capacities ranging
from 35,000 to 180,000 Btu 10260 to 52755 watt per hour.]

[Air-cooled units shall have efficiencies in accordance with the
recomended | evel s specified in DOE CE-3.]

[Water-cool ed units shall have efficiencies in accordance with the
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recomended | evel s specified in DOE CE-3.]

[Unit shall be RC-A, AR 340/ 360, evaporator/blower, conpressor unit and
renote air-cool ed condenser unit, with capacities ranging from 31,000 to
240,000 Btu 9085 to 70340 watt per hour.]

[ Evaporat or/ bl ower unit shall be floor-nobunted console type with plenum]

[ Evaporat or/ bl ower unit shall be floor-nounted with connections for
ductwork. ]

.1.3.1 Conpr essor

Conpressor shall be 1,750-revolution per minute (rpm [senihernetic]
[hermetic] type with internal crankcase sight glass and protected notor. A
3,500-rpm conpressor is acceptable in units of 20 tons 70340 watt and | ess.

Unit shall be capabl e of continuous operation under AR, "Maxi num
Operating Conditions" and "Load Tenperature Qperations".

Conpressors shall be provided with capacity reduction devices to produce
automatic-capacity reduction of at |east 66 percent in tw equal steps.
Conpressors shall start with capacity reduction devices in the unl oaded
position. |If standard with the nmanufacturer, two equal -sized conpressors
shall be provided in lieu of a single conpressor, and shall operate in
conpl etely independent refrigerant circuits, shall be actuated by capacity
control relays interlocked with a tine sequence switch, and shall start

unl oaded or with gas pressures across the conpressor equalized.

[ Conpressors shall be provided with high/low pressure safety cutoff.
Conpressor shall be equi pped with reversible oil punp for lubrication, an
oi |l -pressure-failure switch and gage, crankcase heaters, suction and

di scharge flanged val ves, head pressure, and suction pressure gages wth
shutof f valves. Systemselection shall limt the conpressor power input to
1.2 kilowatts per ton of refrigeration at standard ARl conditions.
Conpressor shall be nounted on spring-type vibration isolators.]

.1.3.2 Cool i ng Coi

[ Separate cooling-coil circuits shall be provided for each conpressor in
the unit] [Pilot expansion valves shall be furnished]. For conpressors

wi th capacity reduction, the associated coil shall be provided with a
separate circuit, liquid solenoid valve, and an expansi on device for each
two stages of capacity reduction. For each conpressor of a dual -conpressor
unit, the associated coil shall be provided with a protected, insulated
drain pan. Tubes shall be seam ess copper, and fins shall be [copper]
[al umi nun], nechanically bonded to the tube at 12 fins per inch 25
mllineter, maximum Coils shall be [vertical] [set at an angle] and shal
be equi pped with liquid-feed distributors to ensure equal feed to each
refrigerant circuit. Coils shall be tested at 400 pounds per square inch
(psi) 2760 kil opascal at the factory and conpl etely dehydrated. Air flow
shall be Iimted to 500 feet per mnute (fpn) 2.54 neter per second.
Desi gn shall preclude carryover of water
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2.1.3.3 Fans

Centrifugal -type fans with | ] type bl ades shall be provided in each
fan section. Fans shall be [mounted on a commpn shaft] [on two shafts if
each shaft is driven by double belts and a single double-end notor].
Bearings shall be antifriction type, manufactured from vacuum processed

all oys. Bearing shall have [ABVA 9] [ABMA 11], L-10 life expectancy rating
of 40,000 hours under service |load conditions. Fans shall be statically
and dynami cal ly bal anced. Fans shall be V-belt driven by constant-speed
notor of sufficient size that the brake power rating shall not exceed the
nom nal notor rating. Adjustable sheave shall provide not |ess than 20
percent fan-speed adjustnment. Sheave size shall be selected so that fan
speed at the approximate mdpoint of the sheave adjustnment will produce the
specified air quantity.

2.1.3.4 Casi ng

Quter casing shall be constructed of insulated 18-gage 1.3 nillineter netal
panel s adequately reinforced with [angles] [forned netal frane], and
provided with easily renovabl e access panels | ocated for access to al

parts of the equipnent. Corners shall be rounded to provide a neat
appearance. Al netal surfaces shall be Bonderite treated, phosphatized,
and have a baked enanel finish. Return air inlet grilles located on the
front face of the unit shall be an integral part of the unit casing.

Casing and insulation shall be designed to |imt noise and vibration within
acceptabl e | evels.

Qutlet grilles shall be constructed to pernmit adjustable directional flow
in both horizontal and vertical planes.

2.1.3.5 Controls

A switch with fan/off/cool positions, shall be nounted [in the unit] [with
the renote thernostat]. Thernostat shall be renmptely nounted where shown
on the drawing. Qher controls, including notor starter or contactors and
safety controls, shall be mounted inside the enclosure and wired at the
factory. Motor starters shall be magnetic across-the-line type.

Encl osures for notor starter shall be general purpose. Were two or nore
conpressors are used, time-delay relays shall be provided for sequence
starting.

2.1.3.6 Filters

Filters shall be located in the filter return air fixture [in the rear of
the casing] [on the inside of the front casing]. Filters shall Iimt air
velocities to 500 fpm 2.54 nmeter per second. Filter shall have an average
efficiency of not |ess than 20 percent based on ASHRAE 52. 1.

[Filters shall be [ ] inch mllinmeter thick panel, pernmanent,

cl eanabl e, inpingenent type, all-netal construction. Franme netal shall be
gal vani zed steel not less than 20-gage 1.0 millineter with nitered,
reinforced corners. Filter nediumshall be gal vani zed, corrugated netal.
Aluminumfilters shall be used if the nediumis the herringbone type
(expanded alum numnetal will not be accepted).]
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[Filters shall be [ ] inch mllinmeter thick panel, glass-fiber type,
housed in a fiberboard casing between netal grids. Stiffener bar shall be
provi ded for additional support. Filtering nediumshall be formed of
continuous interlaced glass filaments. Fiber shall be coated with a
nonflammble fluid jell that forns an adhesive filmto hold collected dust.
Fluid jell shall not drip at tenperatures bel ow 150 degrees F 66 degrees C. ]

.1.3.7 Ai r - Cool ed Condenser

Air-cool ed condenser with vertical discharge, in a weather-protected
casing, shall be suitable for installation renote fromair-conditioning
unit. Air inlet and discharge grilles shall be provided w th gal vani zed
wi re-nesh birdscreens.

Condenser coil shall be an extended surface fin-and-tube type, constructed
with [copper] [alum nunj tubes with | ] [copper] [alum nun] fins per

inch 25 mllineter nechanically bonded to coil. Entire refrigerant circuit
shal | be dehydrated and sealed at the factory. Coil shall be designed for
the refrigerant used in the air conditioner. R-22 condensers shall be

desi gned for working pressure of not |ess than 300 psi 2070 kil opascal and
shall be factory tested at not |less than [400] [2760] | ] psi kil opascal .

Fans shall be [centrifugal] [propeller] type. Fans shall be [belt-driven]
[directly connected to | owspeed (1,200 rpm naxi nmun) electric notors].
Belt drive shall be provided with guard and adj ustabl e sheaves to provide
not |ess than 20 percent fan speed adjustnent. Sheaves shall be sel ected
to provide the capacity indicated at the approxi mate m dpoi nt of the

adj ust ment .

Electric nmotor shall be totally enclosed. Mtor starter shall be nmmgnetic
across-the-line type within a weat her-resistant housing.

Condenser encl osure shall be constructed of [not |ess than 18-gage 1.3
mllineter sheet steel] [al um num adequately reinforced and braced], with
access panels and with rust-inhibitive baked enanel or gal vani zed finish.

[ Condensi ng pressure control shall be acconplished by an el ectronic
solid-state control systemthat will nodul ate speed of condenser fan notor
fromO to 100 percent by fan cycling.]

[ Condensi ng pressure control shall be acconplished by an electric
thernostat that cycles the condenser fan notor.]

[ Condensi ng pressure control shall be acconplished by a head pressure
switch that cycles the condenser fan notor.]

[ Condensi ng pressure control shall be acconplished by [fan cycling]
[ modul ati on of dampers located in the airstrean.]

[ Condensi ng pressure control shall be acconplished by [condenser-coi
floodi ng systen] [by nodul ati on of danpers located in the airstreani.]
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2.1.3.8 Wat er - Cool ed Condenser
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NOTE: The foll owi ng covers renote condensers for
process or confort air-conditioning systens.
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Wat er - cool ed condensers shall include all necessary openi ngs, water and
refrigerant connections, purge valves, relief devices, refrigerant valves,
liquid-level indicating device, and support provisions.

Condenser shall conformto ARl 450, ASME BPVC SEC VIII D1 [and so stanped].

[When a condenser is being used as a conbination receiver, the punp-down
capacity shall be 80 percent of the avail able condenser vol une.]

[Unit shall be selected for water velocities not in excess of 7 feet 2.1
neter per second and a fouling factor of 0.0010.]

[ Condensi ng surface between hal ogen refrigerant and cooling water shall be
[ copper] [brass].]

[ Condensi ng surface between hal ogen refrigerant and cooling water shall be
copper; tube sheets shall be nonferrous netal.]

[ Condensers with a refrigeration capacity of 10 tons 35 kil owatt and under
shall be [shell and coil] [shell and U-tube] [shell and tube] construction
Coil joints shall be [brazed] [silver] sol dered.]

[ Condenser shall be [shell and coil] [shell and U-tube] [shell and tube]
construction.]

[ Condensers with a refrigeration capacity of 10 tons 35 kilowatt or nore
shal |l be shell and tube cl eanable type construction, and tubes shall be
[rolled] [brazed] into tube sheet.]

[ Condenser shall be shell and tube cleanable type construction, and tubes
shall be [rolled] [brazed] into tube sheet.]

I nternedi ate tube supports shall be provided so that distance between
strai ght-tube supports does not exceed [3] [900] | ] feet millineter
for copper tubes and [4] [1200] [ ] feet mllinmeter for brass tubes.
Supports shall be fitted to the tubes in a manner to preclude corrosion
vi bration, and abrasi on.

2.2 COVPONENTS
2.2.1 Vi bration Isolators

Vi bration isolation provisions shall conformto requirenents specified in
Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT.
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PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Equi pnent shall be installed in accordance with nmanufacturer's
reconmendat i ons.

Li sting of Product Installations shall be submtted for packaged
air-conditioning units showing a mnimumof 5 installed units, simlar to
t hose proposed for use, that have been in successful service for a mnimm
period of 5 years. List shall include purchaser, address of installation
service organi zation, and date of installation

Installati on Drawi ngs shall be submitted for packaged air-conditioning
units in accordance with referenced standards in this section

.2 TESTI NG

2.1 Quality Control

Conponents of the air-conditioning systenms shall be tested and rated as a
systemin accordance with ARl 210/ 240.

.3 OPERATI ON AND NMAI NTENANCE

Contractor shall submit [6] [ ] copies of the Operation and Mai ntenance
Manual s 30 days prior to testing the packaged air-conditioning units. Data
shal | be updated and resubmitted for final approval no |ater than 30 days
prior to contract conpletion

-- End of Section --
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